In order to make full use of the solid wastes, an energy internet is designed for Laogang base, the biggest place to recycle wastes in Shanghai. This energy internet combine heat and methane with electricity on the basis of current multi-energy system in Laogang to increase energy utilization rate and improve energy quality. For better supervisory control of the energy internet, intelligent monitoring devices which can process data from time to time are installed there. The data collected will be used to analyse the circumstance of factories or facilities after comprehensive calculation. In addition, a corresponding cloud platform has been built to display analytical graph to both Administrators and users so that expected response will be achieved.
Introduction
From partial electric network, to state grid, and then to smart power grid now, the development of the power grid has experienced a long period of time. Now that the stability and safety is guaranteed while using electricity, there are still many energy problems remain unsolved. As distributed energy resources emerging here and there, low efficiency of energy utilizing is becoming a much severer problem. Therefore, the concept of energy internet has been put forward [1, 2] .
The purpose of energy internet is to coalesce different energies so that they can be produced, collected and dispatched together basing on both supply and demand side. While the energies are working together, scattered energy will not be ignored, the flow of energy will be arranged most reasonably. Thus, energy efficiency will be enhanced, and the idea of green energy will be promoted as well [3, 4] .
Laogang solid waste recycling base has a multi-energy system with three kinds of energy: heat, methane and electricity. This base deals with 70% of household garbage in Shanghai and produce energy for itself and also other users outside the base. Because of the multi-energy situation and concentration of factories, it is quite appropriate to construct an energy internet, which will certainly improve the whole recycling process, in the base. Meanwhile, corresponding regulatory measures including intelligent monitoring device and cloud platform is now ready to serve [5, 6] .
The main contribution of this paper:
(1) Design and partly implement the energy internet on the basis of current multi-energy system in Laogang base. (2) Provide the comprehensive algorithm and the monitoring device to complete the monitoring and analyzing of the data from factories in the base. (3) Construct a cloud platform to realize real-time monitoring and display the conclusion so that demand side response will be received. energy in power network will be sold to Shanghai Power Company at a reasonable price after negotiation.
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Electric Parameters Monitoring
As the most important energy form in the base, the monitoring and analyzing of electricity will help a lot in expanding and deepening the application of the energy internet, for it provides essential data for research on structure optimization or planning theory. After a period of time to collect data, the load variation and productivity law can be grasped, advice for power consumption and detection of aging apparatus can be made. The monitoring content is shown in Table 1 . 
Calculating and Analysis method of the Data
The intelligent monitoring device installed in the base uses AD7606, a 16 bit AD chip, for field collection. It will get the instantaneous value of three phase voltage and current for 256 times in 20ms. A complete sampling and calculating process takes 200ms with 20ms to sample, 180ms to calculate. It will upload data to the cloud platform every 30s with 145 sampling and calculating process [7] .
Effective Value
The calculation of effective value starts from its definition: it equals the amplitude of a direct current which generate the same heat as the alternating current in the same period. Therefore, the effective value of voltage and current will be calculated as follows:
Where T is eliminated and N equals the times data is collected in one period.
Power
Power includes active power, reactive power and apparent power. Active power shows the amount of electricity converted into other energies, which can be calculated through three-meter method:
Then, the active power in one sampling and calculating process can be calculated: 
Analogously, reactive power still uses three-meter method, but unlike active power, its calculation must put phase angle difference into consideration. Therefore, the sample sequence of current is delayed for 1/4 cycle, and then apply equation (3) and (4): 
Apparent power is the maximum value of active power that the equipment can reach. Its value equals the product of the effective value of voltage and current. Thus, by using equation (1) and (2) 
Power Factor
Power factor is extensively used in inspecting practical efficiency of electrical equipment. In practical production, power factor should be kept as high as possible. Its calculation is not simply P/S, for there may be distortion power contributing to apparent power. So the equation 2 2 2 2 S P Q T     must be used to find the exact apparent power, and calculate the power factor as follows:
Power Consumption
Power consumption is the time-domain integral of power. Take active power as an example, if i P is the average power in 30s, then the power consumption in this 30s is 120 i P with unit h kW  .
From this point, the consumption within any period can be calculated:
(10)
Frequency and Harmonic
To calculate frequency and harmonic, Fast Fourier Transform (FFT) is need at the first place. After FFT, the harmonic amplitude and phase angle will be figured out. By using the phase angle and convert it into frequency, it is likely to calculate the frequency for one 30 seconds: 
